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Objective This study aimed to investigate the mammography rate and its demographic correlates among
Korean women in order to provide basic understanding of factors related to the performance of mammog-
raphy as a method of breast cancer screening.
Methods A descriptive secondary analysis was conducted using a national data set from the Korean
National Health and Nutrition Examination Survey (KNHNES III) in South Korea. A total number of 2,602
women over 40 years of age were chosen for the analysis. Main research variables included the use of
mammography, monthly income, residential area, age, marriage, education, insurance, smoking habits,
drinking habits, job type, current health status, and other cancer screening results.
Results Only 30.59% of women adhered to the national guidelines. Monthly income, age, education,
insurance, and smoking habits had statistically significant effects on breast cancer screening performance.
Conclusions The demographic correlates of the performance of mammography highlight the fact that
not all Korean women, at this stage, are in a socioeconomic or societal position to undergo biannual mam-
mography screening.
Implications for Nursing Targeted and tailored nursing intervention should be implemented in middle-
and senior-aged women who lack the ability to access medical resources in South Korea. This will make it
possible for marginalized women to utilize cancer screening tests and in turn promote their health. [Asian
Nursing Research 2009;3(2):71–80]
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INTRODUCTION
Breast cancer is the most common cancer in females
in the world (Parkin, Bray, Ferlay, & Pisani, 2005) and
women in South Korea are not exempt from the
threat of this cancer. Since 2003, the incidence of
breast cancer in South Korea exceeded that of
stomach cancer and has become the most common
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cancer in females (National Cancer Center, 2008a).
Each year, more than 9,000 Korean women are newly
diagnosed with breast cancer and 55% of them are
still diagnosed with advanced cancer (Jeong, 2006).
The incidence of breast cancer is expected to grow
continuously, as the causes and processes of develop-
ing breast cancer are complex and are not yet clearly
explained. The best way to save women’s lives from
breast cancer to date is to obtain a mammogram.This
radiographic test to screen for breast cancer should
be obtained on a regular basis (Smith, Cokkinides, &
Brawley, 2008).
The mammography screening rate in the United
States is reported to be 60.8%, which means, that 
in general, approximately two thirds of women over
40 years of age obtain a mammogram each year
(Smith et al., 2008).Although the Korean government
set up a 10-year national cancer control plan and re-
commends women over 40 years of age should obtain
a mammography every 2 years, the exact screening
rate according to the national guidelines and its cor-
relates have not been reported.
As a result of searching CINAHL, PubMed,
and two Korean data bases, KISS (Korean Studies
Information Service System) and KERIS (Korean
Education and Research Information Service), only
ten studies sporadically describe mammography
rates and correlates of using mammography among
Korean women (Table 1). Eight of these studies
were published in Korean and only two in English
(Lee, Kim, & Ham, 2000; Sarna, Tae, Kim, Brecht, &
Maxwell, 2001). Women who have ever had a mam-
mogram for screening breast cancer ranged from
13.8%−57.2% among the subjects, and regular mam-
mography rates were much lower (Table 1).
Most studies measured mammography rates by
asking whether subjects had ever had mammography
for cancer screening purposes in their lives (Choi,
Park, & Han, 2001; Hur, Park, & Kim, 2005; Kim,
Lee, Kim, Kim, & Shin, 1996; Lee et al., 2000; Park,
Kang, & Lee, 2004; Roh et al., 1999; Sarna et al.,
2001). Only three studies measured the regular 
updating of mammographs. Jeong, Kim, and Kim
(2004) asked participants the number of mammo-
grams obtained within five previous years to know
the rates of regular mammogram practice. The per-
centage of women who had at least one mammo-
gram during this period was 57.2%, whereas women
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Table 1
Research on Mammography Use Among Women in South Korea
Year Authors Area for data collection
Number of subjects
Practice rates (%)
(Age range)
2005 Hur, Park, & Kim Wonju-si† 125 (age 35−59) 48.8a
2004 Jeong, Kim, & Kim Boosan-si† 236 (age over 45) 57.2a, 15.3b
2004 Park, Kang, & Lee Gyeongsangbuk-do‡ 400 (age 30−69) 23.836.8d
2002 Hwang, et al. Boosan-si† 214 (age over 35) 36.4a, 11.7c
2001 Choi, Park, & Han Daegu-si† 540 (age over 20) 27.6a
2001 Sarna, Tae, Kim, Boosan-si† 149 (age over 40) 20.0a
Brecht, & Maxwell
2000 Lee, Kim, & Ham Gyeonggi-do‡ & 1977 (age over 35) 33.6a
Chungcheongbuk-do‡
1999 Roh, et al. Gyeonggi-do‡ 1113 (age over 25) 21.4a
1999 Song, Chun, & Song Suwon-si† 402 (age over 21) 34.1a, 11.6c
1996 Kim, Lee, Kim, Uijeongbu-si† 326 (age over 20) 13.8a
Kim, & Shin
†City; ‡Province; aEver had a mammography; bHad a repeated mammography; cRegular mammography use; dChange in one-time 
mammography use.
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who repeated the procedure was only 15.3%. Hwang
et al. (2002) and Song, Chun, and Song (1999)
measured the regularity of mammogram use with
one dichotomous item asking whether or not the
participant underwent the test on a regular basis.
Though the national guidelines suggest that women
over 40 years of age should get mammography every
2 years, no literature clearly demonstrates the rates
of mammogram adherence to the national guidelines
(Table 1).
Reported correlates of using mammography
among Korean women mainly focused on demo-
graphic variables. Kim et al. (1996) surveyed 326
women who visited a university hospital in Uijeongbu-
si (city), and Gyeonggi-do (province) where only
chronic alcohol use was negatively correlated with
the use of mammography. In a study on 402 women
in Suwon-si by Song et al. (1999), only age was a
significant correlate: the older the women were,
the higher the mammogram screening rates. In the
same year, a study of 1,113 women in Gyeonggi-
do showed that age, exercise, and regular doctor vis-
its were correlates of mammogram use (Roh et al.,
1999).
A study of 540 women from eight community
centers in Daegu-si investigated the rate of breast self-
examination and mammogram tests, and correlates
of these tests, using the Health Belief Model (HBM;
Choi et al., 2001). According to the study, mammo-
gram practice was significantly related to age, per-
ceived sensitivity, benefits, barriers, and behavioral
triggers. Also using the HBM model, Jeong et al.
(2004) surveyed 236 female nurses or teachers in
the community.The older the person, and the lower
their perceived barriers were, the more likely it was
that they used mammography. Regarding the re-
peated use of mammography, level of education and
undergoing another cancer screening test were two
significant correlates (Jeong et al.).
The study by Park et al. (2004) provided a 
2-year public relation (PR) project on 400 women
in Goryeong-gun, Gyeongsangbuk-do. The PR proj-
ect was designed to administer educational brochures
on breast cancer screening once a year and make
two periodical public announcements a year about
the access to a free or low-priced mammography test.
The mammography rates increased from 23.8% to
36.8%, but the authors did not mention the statisti-
cal significance of the result. The study concluded
that having more household members and having
health insurance are significant factors with regard
to the use of mammography (Park et al.).
The limited number of studies shows that the
rates of performing mammography for breast can-
cer screening among Korean women in South Korea
are as low as 13.8%. However, the correlates of the
use of mammography, including demographics, have
not been fully investigated due to limited data from
small sample sizes, various age groups, and restricted
research areas (Table 1). In addition, the other indi-
vidual correlates such as cognitive, affective, and/or
behavioral factors have not been reported. Thus,
exact mammography rate and its demographic cor-
relates among Korean women need to be investi-
gated in order to understand the basic context of the
phenomena.
Thus, using a national data set, the Korean National
Health and Nutrition Examination Survey (KNHNES
III), we investigated mammography rates and its
demographic correlates among Korean women. The
following research questions were posed:
1. What is the mammography screening rate among
Korean women?
2. What are the demographic correlates of the use
of mammography?
METHODS
Data and sample
For this descriptive study, secondary data of the third
KNHANES were analyzed.The KNHANES has been
collected every 3 years since 1998, and the data of
the KNHANES III (2004−2006) was garnered in
2005. The aim of the KNHANES III was to clearly
understand health and nutrition among all age groups,
which ranged from infants to senior citizens, in
South Korea. The data contain information on 
the current morbidity of common chronic diseases,
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attitudes and behaviors relative to health manage-
ment, quality of life, accidents, poisoning, and nutri-
tion. In order to obtain a representative sample of
the South Korean population in KNHANES III, the
participants were selected using stratified cluster
sampling.Administrative districts were used as strata
and households were utilized as clusters. After the
South Korean territory was divided into 600 strata,
in every selected stratum 20 to 26 households were
chosen. Finally, family members in the chosen house-
holds took part in KNHANES III (Ministry of Health
Welfare and Family Affairs [MHWFA], 2007).
Among the whole sample of 4,292, those aged
40 years or more were chosen for analysis. The rea-
son for the selection of those aged 40 years or more
as subjects was because the National Health Insur-
ance Corporation recommends the examination of
mammography for this age group every other year
(National Health Insurance Corporation, 2006).
Regarding sample selection, another notable issue
was that females who had mastectomy among those
aged over 40 years were excluded from the sample.
The final number of participants was 2,602. Bartlett,
Kotrlik, and Higgins (2001) explained that a sample
size should not be below five times the number of
independent variables used. According to this rec-
ommendation, this study needed at least 550 subjects,
and the sample size used was large enough to pro-
duce valid findings based on this recommendation.
Measures
Considering factors related to mammography uti-
lization in the literature, the following factors were
included for analysis.
The use of mammography. One question in the
KNHANES III survey was asked to the participants,
i.e. when did you last obtain a breast cancer screen-
ing test (mammogram). There were five answers to
choose from; one in (a) less than 1 year, (b) between
1 to 2 years, (c) more than 2 years, (d) never had
one, (e) not applicable (e.g. a woman with mastec-
tomy). For the analysis of this study, the responses
were categorized into two groups.A value of one was
given to those who had the screening test in 1 or 2
years, according to national guidelines (adherents).
Otherwise, a value of zero for those who had never
had one or had not obtained a screening test within
the last 2 years (non-adherents).
Monthly income. Monthly income varied from $0
to $9,980. This variable was categorized into four
groups due to a highly skewed distribution. Values
ranged from 1 = less than $2,000 to 4 = $6,000 or
greater.
Residential area. Depending on administrative
districts, the participants’ residential areas were di-
vided into two groups; rural and urban areas.
Age. This variable was not modified for use in this
analysis. Ages of the participants ranged from 40 to
103 years.
Marriage. Marital status was categorized into three
groups: single, married, and other.This group included
those who were widowed, divorced, or separated.
Education. Education levels were grouped into four
categories: (a) no education, (b) elementary or middle
school, (c) high school, and (d) college or higher.
Insurance. Types of insurance were grouped into
three categories: (a) community-supported insurance,
(b) employer (job)-supported insurance, (c) Medic-
aid 1 for those with the least limited income and
resources, Medicaid 2 for those with limited income
and resources, or no insurance (Ministry of Health
Welfare and Family Affairs, 2004). Those who have
either Medicaid 1 or 2 and do not have any type of
insurance were considered to be financially chal-
lenged compared with the other two groups.
Smoking habits. The number of cigarettes smoked
in a lifetime was used. Those who smoked at least
100 cigarettes were considered lifetime smokers
(Center for Disease Control and Prevention, 2005).
Responses were grouped into three: (a) less than
100 cigarettes, (b) l00 cigarettes or more and (c)
non-smoking.
Drinking habits. A question of frequency of drink-
ing per month was used. Responses ranged from 0
to 30, and the average number of drinks per month
was approximately four.
Job Type. There were eight categories in refer-
ence to jobs. The types included professionals, white
collar, saleswomen, farmers or fishermen, laborers,
students, unemployed, and homemakers.
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Current health status. To measure the partici-
pants’ subjective health status, the Visual Analogue
Scale (VAS) was utilized. Values of the VAS ranged
from 0 = the worst health status, to 100 = the best
health status (MHWFA, 2006). At the next step, the
values were divided into ten categories, ranging from
1 = less than 10, to 10 = 90 or greater.
Other cancer screening results.The number of three
other cancer screening tests that the participants
had received within the previous 2 years was counted.
The three tests were aimed to screen stomach, cervix,
and colorectal cancer. Possible ranges were from
zero to three.
Data analysis
The SAS Version 9.1 was used for data analysis. To
explore general characteristics, either means or fre-
quencies were calculated depending on types of vari-
ables (i.e. continuous or categorical variables; Elliott,
1995).To explore differences in breast cancer screen-
ing performance across four age groups, frequencies
and percentages were calculated, and then Chi-
square test was conducted. Lastly, in order to examine
influential factors affecting mammography practice,
logistic regression was carried out (Allison, 1999a).
Regarding logistic regression, two models were tested.
Model 2 had one more covariate, other cancer screen-
ing performance (i.e. screening tests for stomach,
cervix, and colorectal cancer), compared with Model
1. By doing so, it was feasible to examine the rela-
tive importance of other cancer screening perfor-
mance in terms of the effects of covariates on the
use of mammography. Before performing logistic re-
gression, multicollinearity among covariates was ex-
amined, and this was not an issue (Allison, 1999b).
RESULTS
General characteristics
The mean age was about 56 years, ranging from 40 to
103 years. On average, the amount of monthly in-
come was about $2,021.Approximately 76% resided
in urban areas, and about 69% were married at the
time of data collection. About one in three subjects
(37.4%) had a high school education or higher.
About 94% had health insurance either community-
supported or employer (job)-supported. Most female
adults (35.76%) worked as homemakers (Table 2).
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Table 2
General Characteristics (N = 2,602)
Variable Mean or frequency (%)
Monthly income (Unit: $10)† 202.67
Age† 55.90
Residential area
Rural area 635 (24.40)
Urban area 1,967 (75.60)
Marital status
Single 31 (1.19)
Married 1,780 (68.46)
Other (widowed, 789 (30.35)
divorced, and separated)
Education
No education 430 (16.53)
Elementary or 1,199 (46.08)
middle school
High school 708 (27.21)
College or higher 265 (10.18)
Insurance
Community-supported 1,105 (42.47)
insurance
Employer (job)-supported 1,340 (51.50)
insurance 
Medicaid 1 107 (4.11)
Medicaid 2 42 (1.61)
No insurance 8 (0.31)
Job type
Professional 79 (3.04)
White collar 53 (2.04)
Saleswomen 462 (17.76)
Farmers or fishermen 231 (8.88)
Laborers 385 (14.80)
Students 4 (0.15)
Homemakers 930 (35.76)
Unemployed 457 (17.57)
†Mean.
Use of mammography by age groups
About one in three women (30.59%) aged over 40
years was reported to have obtained a mammogram
test in the past 2 years, which was adhered to the na-
tional guidelines.About one in five women (20.71%)
obtained a mammogram test more than 2 years ago.
About half of the subjects had never had a mammo-
gram test. The mammography rate was the highest
among those aged 50–59 years (38%), and then it
decreased as women got older. Chi-square test indi-
cated that the two conditions were not indepen-
dent; the percentages of those who use mammography
differed across age groups (Table 3).
Demographic correlates of the use of
mammography
In Model 1, after holding the other covariates con-
stant, monthly income, age, education, insurance, and
smoking habits had significant effects on breast can-
cer screening performance. The higher a woman’s
income and the younger she was, the more likely a
mammogram test had been obtained every 2 years.
In addition, the rate was lower in women (a) having
no education compared with women having a college
or higher education, (b) having community-supported
insurance compared with employer-supported one,
and (c) who smoked 100 cigarettes or more in a
lifetime compared with non-smokers (Table 4).
In Model 2, one more covariate, other cancer
screening results, was added to the list of the covari-
ates in Model 1. In this model, after adjusting for
the influence of the other covariates, two covariates
were statistically significant; job role and other cancer
screening results. Unemployed women and those
working as laborers were screened less when com-
pared to those working as professionals. Also, the
greater the number of cancer screening tests the sub-
jects received, the more likely they were to use mam-
mography every 2 years. As the number of cancer
screening tests one received increased, the possibil-
ity of having mammography was augmented by about
665% (Table 4).
DISCUSSION
The mammography practice rate among 2,602 wom-
en in Korea is 30.59%, which is far lower than that of
Americans, 60.8% (Smith et al., 2008). The low ad-
herence rates of mammogram practice in Korea, how-
ever, are similar to those among Korean Americans
in the United States. A total of nine studies have
showed that mammography practice rates among
Korean Americans within the previous couple of
years, ranged from 21.9%−46.6% (Han, Williams, &
Harrison, 2000; Juon, Choi, & Kim, 2000; Juon, Kim,
Shankar, & Han, 2004; Juon, Seo, & Kim, 2002; Kim &
Sarna, 2004; Lee, Fogg, & Sadler, 2006; Maxwell,
Bastani, & Warda, 2000; Sadler, Ryujin, Ko, & Nguyen,
2001; Wismer et al., 1998). Even in the most recent
study, the rate remains as low as 38.6% (Lee et al.,
2006). It could be said that about one out of three
Korean women in Korea and in the United States
obtains a mammogram on a regular basis for breast
cancer screening. Thus governmental and public
efforts to enhance mammogram practice for breast
cancer screening have failed in the last decade in
increasing mammography rates of this population.
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Table 3
Use of Mammography by Age Groups (N = 2,602)
Age
Frequency (%)
≤ 2 yrs > 2 yrs Never tested
χ2(6) p-value
40−49 358 (35.59) 211 (20.97) 437 (43.44) 172.4 < .0001
50−59 247 (38.06) 154 (23.73) 248 (38.21)
60−69 145 (27.67) 120 (22.90) 259 (49.43)
≥ 70 48 (11.35) 55 (13.00) 320 (75.65)
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Table 4
Demographic Correlates of the Use of Mammography (N = 2,602)
Variable
Model 1 Model 2
OR 95% CI OR 95% CI
Monthly income 1.17* 1.03, 1.32 0.95 0.81, 1.12
Residential area (Reference: Rural area) 0.96 0.76, 1.22 1.01 0.74, 1.38
Age 0.97*** 0.96, 0.98 1.00 0.98, 1.01
Marital status (Reference: Married)
Single 0.47 0.18, 1.22 0.76 0.25, 2.30
Other (widowed, divorced, and separated) 1.22 0.94, 1.58 1.08 0.76, 1.53
Education (Reference: College or higher)
No education 0.52** 0.32, 0.84 0.74 0.40, 1.38
Elementary or middle school 0.93 0.65, 1.31 0.84 0.53, 1.33
High school 0.78 0.56, 1.08 0.88 0.57, 1.37
Insurance (Reference: Employer-supported)
Community-supported 0.80* 0.66, 0.97 0.92 0.72, 1.18
Medicaid 1, Medicaid 2, or No insurance 1.41 0.94, 2.11 1.39 0.82, 2.39
Smoking (Reference: Non-smoking)
Less than 100 cigarettes 0.51 0.21, 1.19 0.36 0.12, 1.09
100 cigarettes or more 0.50*** 0.34, 0.73 0.72 0.45, 1.17
Drinking 1.00 0.98, 1.02 1.00 0.98, 1.03
Job type (Reference: Professionals)
White collar 1.12 0.54, 2.32 0.82 0.31, 2.16
Saleswoman 0.67 0.39, 1.16 0.67 0.33, 1.35
Farmers or fishermen 0.82 0.44, 1.53 0.67 0.29, 1.50
Laborers 0.59 0.33, 1.04 0.48* 0.23, 0.99
Students 0.76 0.07, 8.06 1.76 0.13, 23.82
Homemakers 0.79 0.47, 1.30 0.63 0.32, 1.25
Unemployed 0.61 0.34, 1.12 0.43* 0.20, 0.94
Current health status 0.99 0.94, 1.04 1.00 0.93, 1.07
Other cancer screening results – – 7.65*** 6.55, 8.95
*p < .05; **p < .01; ***p < .001.
Influential demographic correlates of mammog-
raphy usage were found in this study including
monthly household income, age, education, types 
of health insurance, and smoking habits. Given the
practice of other cancer screening exams, this was
the strongest correlate of the use of mammography.
Among the studies on Korean American women in
the United States, regular health check-ups or physi-
cian’s recommendations are the most frequently
reported correlate of mammography practice (Han
et al., 2000; Juon et al., 2000; Juon et al., 2004; Juon
et al., 2002; Lee et al., 2006; Wismer et al., 1998).
This indicates that the more one uses cancer screen-
ing tests or other health care services, the more
chance one has of getting a regular mammogram.
This study shows a larger picture of socioeconomic
and societal context of cancer screening among women
in South Korea. The younger and well-educated
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women who have a higher monthly income, profes-
sional jobs, employer-provided health insurance, no
history of smoking, and practice other cancer screen-
ing tests would practice mammography every 2 years
significantly better than women who do not meet
the aforementioned criteria. These attributes of
screening adherents show that women of high socio-
economic status (SES) benefit from cancer screen-
ing tests better than those marginalized in South
Korea. In other words, socioeconomically challenged
women in Korea are not fully taking advantage of
cancer screening.Women who are older, less-educated,
have a lower monthly incomes and lack employer-
supported health insurance are likely to be placed
in a low SES. Most likely, they have little leeway to
receive mammography on a regular basis. Their non-
adherence to mammography is not a result of a few
correlates on a personal level, but a comprehensive
manifestation of their social, economic and cultural
context in Korea.
This study has several implications for nursing.
First, any nursing intervention program aimed to
enhance mammography rates among Korean women
needs a targeted and multifaceted approach given the
complexity of the influencing factors. Unified, one-
way education or publicity activities would be short to
reach these socioeconomically underserved women.
It is necessary to provide not only low-cost or cost-
free mammography tests but societal assistance and
cultural consideration to support women in low
SES. For the same purpose, nursing intervention for
this population needs to incorporate cognitive aware-
ness and knowledge about the screening and impor-
tance of getting regular mammograms, and affective
motivation to promote one’s health.
This study also has some limitations. Since this
study addressed only the demographic correlates of
the use of mammography, some psychological factors
such as knowledge, beliefs, or attitudes and their inter-
actions with the demographic factors could not be
discussed here. Knowledge about the mammography
test is especially known as the most important corre-
late of test utilization among Korean Americans (Juon
et al., 2004). Further study is warranted investigat-
ing the relationships between the demographic and
other psychological variables on women in Korea.
In addition, given the traditional patriarchal culture
and specific gender role in Korea (Suh, 2008b), those
cultural influences which might impede women to
look after their breast health properly are not dis-
cussed in this study. Another limitation is that some
categories in dummy variables used for logistic regres-
sion analysis contained a relatively small number of
subjects. There were not many alternatives to resolve
this issue due to secondary data analysis. Thus,
future research should develop survey questions to
ensure sufficient subjects in categories of variables,
which make it feasible to use sophisticated analysis.
CONCLUSION
This is the first article demonstrating the adherence
rates of mammography to the national guidelines and
its demographic correlates using the largest national
representative sample among Korean women. The
Korean Ministry of Health,Welfare and Family Affairs
proposes to increase the cancer screening rates up to
60% by 2010 (NCC, 2008b).The results of this study
highlight the reality that not all Korean women at this
time are in a socioeconomic or societal position to get
her biannual mammography test without systemic
barriers. To successfully achieve the national mam-
mography rate goal, the target of multifaceted nursing
intervention should be women who are historically
out of the reach of medical resources in South Korea.
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